Bleomycin stimulates targeted gene repair directed by single-stranded oligodeoxynucleotides in BHK-21 cells.
Synthetic single-stranded oligodeoxynucleotides (ssODNs) designed for single nucleotide mismatch can induce targeted gene repair (TGR) in chromosomal DNA. TGR directed by ssODNs is an ideal method for gene manipulation because it precisely exchanges single nucleotides in targeted DNA without additional modification to the genome. However, TGR efficiency is still insufficient for practical use. Here, we report that bleomycin (BLM), which breaks double-stranded DNAs, stimulates TGR directed by ssODNs in BHK-21 cells. To evaluate TGR efficiency, transformants of BHK-21 cells permanently expressing mutant EGFP genes were established. Microscopy and restriction fragment length polymorphism (RFLP) analysis clearly showed that the mutant EGFP gene was restored to a normal EGFP gene with an ssODN comple-mentary to a transcribed strand. TGR efficiency was measured by counting the number of GFP-fluorescent cells with a flow cytometer. TGR efficiency of the ssODN complementary to a transcribed strand was significantly higher than that of ssODN complementary to a non-transcribed strand, indicating that a strand bias existed. Exposure of cells to BLM stimulated TGR directed by ssODN in a dose-dependent manner, and high concentrations of BLM (750 ng/ml) abolished strand bias on TGR efficiency. These results suggest that BLM stimulates TGR directed by ssODNs in BHK-21 cells, probably due to activation of the DNA repair system.